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Evaluate the role of Widal test in diagnosis of typhoid fever
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Background: Widal test and blood culture together must be depended 1o diagnosis of typhoid fever,
Patients and Methods: 328 patients admitied o AlL-Yarmouk teaching hospital suspeeted with typhoid

fever, their diagnosis was made by using widal testand isolation of Salmonella species by using culture for
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Results: The results of patients with suspected typhoid fever o 258 positive widal test showed 27 patients
with blood culture positive (19 patients Tor Salmonetla typhi. 2 patients for paratyphi AL and 0 patients for
Salmonella paratyphi By, Most infections between age groups ( 11-20) years and (21-30) years,

Conclusions: The signs and symptoms of typhoid fever are non-specilic. and an accurate diagnosis on

clinical grounds alone is ditficult although a definiive diagnosis can be made by isolation of Salmoncella

tphi or Salmonclia paratyphi AL B from blood. Phe resulting widal test lack sensitivity and specifity.

particularly in a community with endemic typhoid fever.

Introduction:

Iyphoid is a common problem in developing counries.
Infection acquired by the ingestion of pathogens. could remain
Jocalized in the gastrointestinal tract or could disseminate
to other organs and body systems [1.2]. Salmonclla typhi
and Salmonella paratyphi A that cause enteric fever, these
species of Salmonella are restricted to humans and do not have
areservoir inanimals. Theretore, spread of the infection is from
person to person, usually through contaminated food or water.
Alter infection, the Salmonella that survive the antibacterial
defenses of the stomach and small intestine penetrate the
gut mucosa through the peyer=s patches then rcach the the
intestinal lymph nodes, where they survive and multiply
within macrophages then transported to mesenteric lymph
nodes and to thoracic duct and then eventually discharged
10 blood stream[3,4]. Dissminated to many organs like spleen,
bone marrow, liver and peyer>s patches (reticuloendothelial
system) from this system the bacteria reinvade the blood to
reach other organs like kidney and gall bladder and then enters
the intestine for a second time in much larger numbers causes
a strong inflammatory response [3].

Patients and methods:

Three hundred fifty eight febrile patients admitied to AL-
Yarmouk teaching hospital with symptoms suspected with
typhoid fever [6], and one hundred healthy persons as control
group.

Serological methods: For detection of antibody titer in patients
with unknown illness. Serum agglutinins rise sharply during
the second and third week of Salmonella infection. At least 2
serum specimens should be obtained at intervals of 7-10 days
to prove rise in titer [7].

The tube dilution agglutination test (widal test): Serial
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(2-fold) dilutions of unknown serum are tested againstantigens
from representative Salmonelta. The results are interpreted as
follows 8. 9. and 10]:

A-lligh titer of «O» (1:160 or more) suggests that active
infection is present.

B-Iigh titer of «H» (1:160 or more) suggests past vaceination
or past infection.

C-High or rising titer of «Vy» oceurs in some carricers.
Bacteriological methods for isolation of Salmonella species:
Specimens: blood, serum.

Media:

- Enrichment cultures: use tetrathionacte broth afler incubation
for (1-2) days, plated on.

- Seleetive media: like salmonclla-shigella (ss) agar or on
deoxycholate-citrate agar which favors growth of’ Salmonelta
and Shigella over coliform organisms.

- Differential media: like maCconkey>s agar or deoxycholate
media permits rapid detection of lactose non-fermenters.
Gram-positive organisms are some what inhibited.

-Bismuth sulfite media: permits rapid detection of Salmonella
typhi which forms black colonics because of H2S production.
Final identification: Suspect colonies from solid media are
identificd by biochemical tests like TSI(Triple Sugar lron agar
test), Urea>s test, Motility test [11].

Statistical Methods: The results values were given as a
percentage frequency, and  a significant difference between
these frequencies was assessed by Fisher>s exact probability.

Results:

The results of patients with suspected typhoid fever to 328
patients showed significantly higher difference between widal
test positive and blood culture positive as showes in table (1).
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Table (1): the numbers and percentage of cases with
suspected typhoid fever.

Results Patients no. Percentage 7
Widal test positive 258 78.66
)
Blood culmraf & widal 27 8§23 P=1x10
test positive
Total patients 328 100

From blood culture positive results for the bacterial isolates
shows intable (2), in this table there is no significant difference
among  pereentage ol Salmonclla typhi and  Salimonella
paratyphi A or B.

Table (2): type of bacterial isolates from blood culture for
258 patients (widal test positive).

Type Qt Number Percentage %
bacteria
Salm (m.(‘“‘d 19 7.36
typhi

- P=N.S. o
Salmonelia 6 2.32 P=N.S.
paratyphi B

Sallllt)nc!la 2 0.77 | p=n.s.
paratyphi A

N.S.=Not Significant.

Most positive widal test results have titer more 1:320 as shows
in table (3), in this table there is no significant difference
between O and H antibodies for Salmonella typhi or paratyphi
A, B.

Table (3): the numbers and percentage of antibodies titers
(1:320).

Table (4): positive widal test results for patients suspected
with typhoid fever (febrile patients) and blood culture
negative,

No. of organisms for which the
Salmonella titer was as follows
Organisms no. .
typhi
antigen
1/80 | 17160 | 1/320 | 1/640
Escherichia 0 37 18 1 1
coli (61) H 43 5
Klebsiella spp. O 4 1 I
(20) H s 3 2
Proteus 0O 1 2 | 1
mirabilis (19) H 2 2 1
L YPN P
I FE N
aeruginos: 5
2n H 2 1 2
Salmonclla O 10 8 4 N
spp. (25) H 13 5 3 3
Staphylococcus O 12 8 3
aurcus (22) H 19 7 b
Streptococcus O VA 9 1
spp. (29) H AR 5
Acinetobacter 0 2 ) i
spp- (5) H 1
Control (0] 2 1
persons (30) H 1
Total no. 231 patients

The most age group infected patients between (11-20) years
and (21-30) years and less in other age groups as shows in
table (3).

Type of b . Type of | Number of P age
ypeotbacteria |, ibody | cases CTCentage”s | Table (5): age groups of patients with suspected typhoid
fever (widal test positive).
Salmonella typhi O 68 30
P=N.S. . .
: Age groups No.of patients Percentage /.
Salmonella typhi H 40 20 ge group p g
Salmonella paratyphi o 19 1" 1-10 18 6.98
A P=N.S. 11-20 58 22.48
Salmonella paratyphi
A H 17 10 21-30 88 34.11
Salmonell;paratyphi o 35 18 31-40 34 13.18
‘ , P=N.8 41-50 27 10.46
Salmonella paratyphi H 19 1
B 51-60 18 6.98
Total no. of widal test positive 258 patients 100 61-70 15 5.81
N.S.=Not Significant. Total no. 258 100

The other titers have higher numbers from the total widal test
positive cases as shows in table (4).
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Discussion:

False-positive widal test results have been reported for patients
with non-enteric fever salmonella infections, malaria, typhus,
meningitis, immunological disorders and chronic liver discase
[12,13.14]. In this study, elevated levels of agglutinins were
found in patients with a variety of other bacteremic ilinesscs,
including those caused by other Salmonella spp.. L coli,
Klebsiella spp.. and Staphylococeus aureus. In general, the
level of O antibodies in these patients was higher than that
of H antibodies. The elevated levels may have been due to
cross-reacling antigens or an anamnestic response. There
are more 40 cross-reacting antigens between typhi and other
Interobacteriaceae [15]. So this test needs to be evaluated
using bacterial isolation as gold standard [16], and a definitive
diagnosis can be made by isolation of salmonella typhi and
salmonella paratyphi A, B from blood [17]. Thus results of
serologic tests for salmonella infection must be interpreted
cautiously, because of the possible presence of cross-reactive
antibodies limits the use of serology in the diagnosis of
salmonella infections.

Finally we must ask why our labs in all hospitals depended on
widal test as best serological method for diagnosis of typhoid
fever and do not make the right design by culturing of the
blood to isolate the bacterial cause for this endemic discase in
our country.
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